Human nonpancreatic secreted phospholipase A2: interfacial parameters, substrate specificities, and competitive inhibitors.
The rate and equilibrium parameters for the interfacial catalysis by recombinant human nonpancreatic secreted phospholipase A2 were determined. Results show that the enzyme binds to anionic interfaces with considerably higher affinity than to zwitterionic interfaces. The extent of hydrolysis per enzyme on anionic vesicles in the processive scooting mode shows that the enzyme is fully catalytically active as a monomer. Among several secreted phospholipases A2 tested, the human nonpancreatic secreted enzyme is unique in its ability to undergo slow intervesicle exchange either by dissociation from the interface followed by binding to a different vesicle or by promoting the fusion of vesicles. The equilibrium dissociation constants for calcium, substrate analogs, reaction products, and several competitive inhibitors bound to the enzyme at the interface were determined by monitoring the ligand-conferred protection of the active site histidine residue from alkylation by phenacyl bromide. The interfacial Michaelis-Menten parameters were determined from the analysis of the entire reaction progress curve and also by monitoring the effect of competitive inhibitors on the initial rate of hydrolysis in the scooting mode. The interfacial Michaelis constant (KM*) for the substrate 1,2-dimyristoylglycero-sn-3-phosphomethanol was determined to be considerably above the maximal attainable mole fraction of unity for the substrate in the bilayer. Substrate specificity studies show that the enzyme does not significantly discriminate between phospholipids that differ in the type of polar head group or in the degree of unsaturation of the fatty acyl chains. Competitive inhibitors are described that display a high degree of selectivity for binding to the nonpancreatic versus pancreatic phospholipase A2. The kinetic properties of the human nonpancreatic secreted phospholipase A2 suggest that the enzyme has evolved to hydrolyze substrates at anionic interfaces and at high calcium concentrations.